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CHEMICAL CONTROL OF WEEDS AND BRUSH 
By E. C. SPURRIER, W. O. SCOTT, and F. W. SLIFE1 
T HAT WEEDS CAUSE TREMENDOUS LOSSES in agricul­ture is, of course, well known. The damage is only too obvious 
when a weed infestation becomes severe or when weed parts show up 
in harvested grain or forage. 
But long before the damage reaches this state, weeds have been 
taking their toll. Every weed in a crop field competes with the crops 
for light, water, and mineral nutrients. According to the U. S. Depart­
ment of Agriculture, one plant of common yellow mustard requires 
twice as much nitrogen, twice as much phosphoric acid, four times as 
much potash, and four times as much water as a well-developed oat 
plant. Common ragweed has a water requirement three times that of 
corn. Weeds not only damage crops directly, but they also harbor 
insects and diseases that attack crop plants. 
To control weeds effectively a combination of practices is neces­
sary. One important weapon is found in the new chemical weedkillers, 
or herbicides, which are discussed in this circular. It must be remem­
bered, however, that they are only a supplement to good farming 
methods. In the control of weeds there is no substitute for these condi­
tions and practices: 
1. Crop seed that is free from weed seed. 
2. A good crop rotation. 
3. High soil fertility. 
4 . Good cultivation and good seedbed preparation. 
s. Practices that will prevent weeds from maturing viable seed. 
Types of Herbicides 
Herbicides (chemical weedkillers) are divided into two major 
groups: nonselective, which kill all vegetation in the treated area; and 
selective, which kill certain plants but do not injure others. 
Nonselective herbicides 
Sodium chlorate, borax, and boron-chlorate combinations have 
been used for many years to control certain perennial noxious weeds. 
E. C. SPURRIER, Assistant Professor of Agronomy; W. O. SCOTT, Associate 
Professor of Crop Extension; and F. W. SLIFE, Assistant Professor of Crop 
Production. 
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T h e y  h a v e  p r o v e d  t o  b e  v a l u a b l e  h e r b i c i d e s ,  w i t h  r e l a t i v e l y  l o n g ­
l a s t i n g  e f f e c t s .  W h e n  a p p l i e d  a t  r a t e s  h e a v y  e n o u g h  t o  k i l l  w e e d s ,  
h o w e v e r ,  t h e y  a l s o  k i l l  o r  d e p r e s s  a l l  o t h e r  v e g e t a t i o n  f o r  o n e  o r  m o r e  
y e a r s ,  t h e  d u r a t i o n  o f  t h e  e f f e c t  d e p e n d i n g  p a r t i a l l y  o n  t h e  r a t e  o f  
a p p l i c a t i o n .  T h e r e f o r e  t h e y  a r e  n o t  s u g g e s t e d  f o r  c o n t r o l l i n g  w e e d s  i n  
c r o p s ,  e x . c e p t  o n  a  s p o t - t r e a t m e n t  b a s i s .  
T h e r e  a r e  m a n y  n e w e r  n o n s e l e c t i v e  h e r b i c i d e s  t h a t  m a y  a l s o  b e  
e f f e c t i v e  i n  a  w e e d - c o n t r o l  p r o g r a m .  H e r e  a r e  j u s t  a  f e w  o f  t h o s e  
c h e m i c a l s .  
A t l a c i d e  ( a  p r e p a r a t i o n  o f  s o d i u m  c h l o r a t e )  o r  s o d i u m  c h l o r a t e  
i s  r e c o m m e n d e d  f o r  c o n t r o l l i n g  J o h n s o n g r a s s ,  q u a c k g r a s s ,  l e a f y  s p u r g e ,  
h o a r y  c r e s s ,  C a n a d a  t h i s t l e ,  a n d  p e r e n n i a l  s o w t h i s t l e  w h e r e  s o i l  s t e r i l i ­
z a t i o n  f o r  o n e  o r  m o r e  y e a r s  i s  n o t  o b j e c t i o n a b l e .  T h i s  c h e m i c a l  c a n  
a l s o  b e  u s e d  i n  c r o p s  t o  c o n t r o l  s i n g l e  w e e d s  o r  s m a l l  p a t c h e s  o f  w e e d s .  
T h e  u s u a l  r a t e  f o r  s o d i u m  c h l o r a t e  i s  5  p o u n d s  p e r  s q u a r e  r o d  
d u r i n g  t h e  g r o w i n g  s e a s o n  o r  3  p o u n d s  i n  l a t e  O c t o b e r  a n d  e a r l y  
N o v e m b e r .  A t l a c i d e  s h o u l d  b e  u s e d  a t  a  s l i g h t l y  h i g h e r  r a t e  - p r o b a b l y  
6  t o  7  p o u n d s  p e r  s q u a r e  r o d  d u r i n g  t h e  g r o w i n g  s e a s o n  a n d  4  t o  5  
p o u n d s  i n  t h e  l a t e  f a l l .  T h e s e  m a t e r i a l s  c a n  b e  a p p l i e d  e i t h e r  d r y  o r  a s  
a  s p r a y .  
C l o t h i n g  a n d  f o l i a g e  t h a t  h a v e  b e e n  w e t  w i t h  a  s p r a y  o f  s o d i u m  
c h l o r a t e  a n d  t h e n  d r i e d  a r e  h i g h l y  f l a m m a b l e .  A t l a c i d e  h a s  a  s i m i l a r  
e f f e c t ,  b u t  t o  a  l e s s e r  d e g r e e .  
B o r a x  c o m p o u n d s  a r e  n o t  f l a m m a b l e  a n d  c a n  b e  u s e d  s a f e l y  a r o u n d  
w a r e h o u s e s  a n d  g r a i n  e l e v a t o r s  t o  c o n t r o l  n o x i o u s  w e e d s .  W h e n  a p p l i e d  
a t  r a t e s  h i g h  e n o u g h  t o  k i l l  w e e d s ,  h o w e v e r ,  t h e s e  c o m p o u n d s  s t e r i l i z e  
t h e  s o i l  f o r  r e l a t i v e l y  l o n g  p e r i o d s  o f  t i m e .  T h e  u s u a l  r a t e  o f  a p p l i c a t i o n  
i s  1 5  t o  2 5  p o u n d s  p e r  s q u a r e  r o d .  
B o r o n - c h l o r a t e  c o m b i n a t i o n s  a l s o  s t e r i l i z e  t h e  s o i l .  O n l y  5  t o  9  
p o u n d s  s h o u l d  b e  a p p l i e d  p e r  s q u a r e  r o d .  
A m m a t e  ( a m m o n i u m  s u l f a m a t e )  m a y  b e  u s e d  a s  a  w o o d y - p l a n t  
k i l l e r .  I t  k i l l s  a l l  v e g e t a t i o n  b u t  d o e s  n o t  s t e r i l i z e  t h e  s o i l  f o r  a s  l o n g  a s  
s o d i u m  c h l o r a t e  a n d  b o r a x  d o .  A p p l y  A m m a t e  a s  a  s p r a y  a t  t h e  r a t e  o f  
1  p o u n d  p e r  g a l l o n  o f  w a t e r .  I m m e d i a t e l y  a f t e r  s p r a y i n g ,  w a s h  t h e  
s p r a y  e q u i p m e n t  t o  r e d u c e  c o r r o s i o n .  
D o w p o n  w h e n  a p p l i e d  a t  l o w  r a t e s  - 6  t o  1 0  p o u n d s  p e r  a c r e  - i s  
a  g r a s s - s e l e c t i v e  h e r b i c i d e ,  b u t  a t  h e a v i e r  r a t e s  - 2 0  t o  3 0  p o u n d s  p e r  
a c r e  - i t  a c t s  a s  a  t e m p o r a r y  s o i l  s t e r i l a n t .  
A m i n o  t r i a z o l e  i s  a  n o n p o i s o n o u s ,  w a t e r - s o l u b l e  s y s t e m i c  c o m ­
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pound that destroys the chlorophyl in green plants. It is toxic to crops 
and at present should be used only to spot-treat specific weeds in 
non-crop areas. 
Monuron, Oiuron, and Fenuron are just three of a new group of 
urea compounds which are nonselective at relatively high rates of appli­
cation. They are not as effective as several other soil-sterilizing com­
pounds for some deep-rooted perennial weeds since they move very 
slowly through the soil. Monuron may be valuable in controlling weeds 
on railroad right of ways and other areas where soil sterilization is 
desi rable. 
These compounds are formulated as liquids or wettable powders and 
are only slightly soluble in water. They should not be allowed to be 
carried by drainage water into cropland where crops may be damaged. 
Oinitro and TCA, along with several other nonselective herbicides, 
are discussed later under specific weed problems. 
Selective herbicides 
The most popular selective herbicides now in use in Illinois are 
2,4-D, :MCP, and 2,4,5-T. All three are nonpoisonous, noncorrosive, 
relatively cheap, and easy to apply. Under most conditions, they will 
kill certain species of plants and leave others undamaged. 
2,4-0 herbicides are usually formulated and sold as two basic types: 
salts and esters. The most widely used salts are amines. The 2,4-D 
esters come in two forms, high-volatile and low-volatile esters. The low­
volatile esters have slightly more killing power than the high-volatile 
esters, and they evaporate less at high temperatures (above 85 0 F.). 
Therefore the low-volatile esters are safer to use near sensitive crops. 
MCP is a herbicide closely related to 2,4-D. It is less effective in 
controlling some weeds, but also less injurious to legume underseedings. 
Both MCP and 2,4-D may be applied in 10 or more gallons of water 
per acre. The amount of water does not affect results, provided the acid 
is applied properly at the correct rate. It is important, however, that the 
weeds be covered with the spray. 
Randox (CDAA) is a grass-selective herbicide used as a pre-emer­
gence treatment for the control of annual grasses such as giant foxtail 
(wild millet). Read directions on the container carefully before using 
this chemical; it is highly irritating to the skin, and goggles and gloves 
should be worn to prevent injury. 
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S a f e t y  M e a s u r e s  
C e r t a i n  p r e c a u t i o n s  a r e  n e c e s s a r y  i n  u s i n g  h e r b i c i d e s .  I f  t h e y  a r e  
h a n d l e d  c a r e l e s s l y ,  t h e y  m a y  i r r i t a t e  y o u r  s k i n ,  c a u s e  c r o p  d a m a g e ,  o r  
a f f e c t  t h e  h e a l t h  o f  y o u r  l i v e s t o c k .  T o  p r e v e n t  h a z a r d o u s  e f f e c t s ,  a d o p t  
t h e  f o l l o w i n g  p r a c t i c e s .  
P r o t e c t  c r o p s  
1 .  N e v e r  s p r a y  f i e l d s  n e x t  t o  s u s c e p t i b l e  c r o p s  o r  g a r d e n s  o n  a  
w i n d y  d a y .  
2 .  D o  n o t  u s e  h e r b i c i d e s  i n  g r o w i n g  c r o p s  u n l e s s  w e e d s  a r e  s e r i o u s  
e n o u g h  t o  r e d u c e  c r o p  y i e l d  o r  q u a l i t y  a n d  c a n n o t  b e  e l i m i n a t e d  e c o ­
n o m i c a l l y  b y  a n y  o t h e r  m e a n s .  I f  t h e  w e e d  h a z a r d  i s  s e r i o u s ,  u s e  t h e  
p r o p e r  s e l e c t i v e  h e r b i c i d e .  
3 .  D o  n o t  u s e  p r e - e m e r g e n c e  t r e a t m e n t  o n  s a n d y  s o i l s .  L e a c h i n g  i s  
l i k e l y  t o  o c c u r  a n d  s e e d  g e r m i n a t i o n  m a y  b e  r e d u c e d .  
4 .  C a l i b r a t e  y o u r  s p r a y i n g  e q u i p m e n t  o f t e n  u n d e r  c o n d i t i o n s  s i m i l a r  
t o  t h o s e  w h e r e  s p r a y i n g  i s  t o  b e  d o n e .  I f  t h e  a p p l i c a t i o n  r a t e  i s  a l t e r e d  
b y  e q u i p m e n t ,  c r o p s  m a y  b e  d a m a g e d  b y  t o o  m u c h  o f  t h e  c h e m i c a l ,  o r  
e f f e c t i v e n e s s  m a y  b e  r e d u c e d  b e c a u s e  t h e  a p p l i c a t i o n  i s  i n a d e q u a t e .  
5 .  F o l l o w  s u g g e s t e d  r a t e s ,  t i m e s ,  a n d  m e t h o d s  f o r  t r e a t m e n t  a s  
m i s t a k e s  c a n  c a u s e  c r o p  y i e l d s  t o  b e  s e r i o u s l y  r e d u c e d .  S u g g e s t e d  r a t e s  
a n d  m e t h o d s  g i v e n  i n  t h i s  c i r c u l a r  w i l l  n o t  e l i m i n a t e  a l l  h a z a r d s ,  b u t  
t h e y  a r e  t h e  s a f e s t  k n o w n  a t  p r e s e n t .  
6 .  F o l l o w  t h e  i n s t r u c t i o n s  g i v e n  b y  t h e  m a n u f a c t u r e r  o n  t h e  h e r b i ­
c i d e  c o n t a i n e r .  T h e  r a t e s  s u g g e s t e d  i n  t h i s  c i r c u l a r  a r e  g i v e n  i n  a c t u a l  
p o u n d s  o f  a c i d  o r  a c t i v e  m a t e r i a l  p e r  a c r e .  B u t  t h e  c h e m i c a l  f o r m u l a ­
t i o n s  m a y  v a r y  a m o n g  d i f f e r e n t  c h e m i c a l  c o m p a n i e s ,  a n d  y o u  w i l l  h a v e  
t o  f o l l o w  d i r e c t i o n s  o n  t h e  c o n t a i n e r  t o  s e e  t h a t  t h e  r i g h t  a m o u n t  o f  
m a t e r i a l ,  a s  i t  c o m e s  f r o m  t h e  c o n t a i n e r ,  i s  a p p l i e d  p e r  a c r e .  
P r o t e c t  l i v e s t o c k  
1 .  M C P ,  2 , 4 - D ,  a n d  2 , 4 , 5 - T  a r e  n o t  p o i s o n o u s  t o  a n i m a l s  i f  u s e d  a t  
r e c o m m e n d e d  r a t e s .  H o w e v e r ,  s o m e  h e r b i c i d e s  m a y  b e  t o x i c  t o  l i v e ­
s t o c k .  B e f o r e  u s i n g  a  h e r b i c i d e  o n  p a s t u r e s ,  r e a d  t h e  c o n t a i n e r  l a b e l  t o  
s e e  w h e t h e r  o r  n o t  i t  m a y  h a v e  h a r m f u l  e f f e c t s .  
2 .  K e e p  l i v e s t o c k  o u t  o f  p a s t u r e s  c o n t a i n i n g  J i m s o n  w e e d ,  w h i t e  
s n a k e r o o t ,  o r  o t h e r  p o i s o n o u s  w e e d s  t h a t  h a v e  b e e n  s p r a y e d  w i t h  2 , 4 - D ,  
M C P ,  o r  2 , 4 , 5 - T .  S u c h  p o i s o n o u s  p l a n t s  m a y  b e  m a d e  m o r e  p a l a t a b l e  
t o  a n i m a l s  b y  t h e s e  c h e m i c a l s .  
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Protect yourself 
1. When using herbicides, be careful to prevent them from coming 
into contact with your skin and eyes. Chemicals such as Randox, 
Dowpon, and TCA are caustic and may have irritating effects. When 
handling them, protect your eyes with goggles and wear rubber gloves. 
2. Sodium chlorate, used as a spray, is highly flammable after it 
dries. Do not smoke while handling this chemical and remove clothing 
and shoes immediately after spraying if the spray has come into contact 
with them. 
Adiusting Spraying Equipment 
The success of any spray program depends largely on how well the 
spray materials are applied. The equipment must be properly adjusted 
and calibrated to deliver adequate amounts of material per acre 
uniformly. 
Nozzle tips should be changed to meet the delivery requirements of 
each chemical. Volumes of sprays required for the most effective use 
of the chemicals applied vary with each chemical. Every piece of 
equipment must be calibrated separately and the amounts of material 
to be mixed with the carrier should be adjusted accordingly. Sprayers 
should be calibrated several times during the season, preferably before 
each spraying operation, so that corrections can be made to compensate 
for nozzle wear and different field conditions. 
Do not calibrate sprayers on a hard road. Use soil conditions similar 
to those in the field to be sprayed and maintain a uniform field speed of 
4 to 5 miles per hour. Any reduction in field speed will increase the 
delivery rate of the chemical applied if constant operating pressures are 
maintained. Where very small amounts of a chemical are needed, a 
reduction in field speed without corrections in caJibration may allow 
the chemical to be applied at rates high enough to damage crops. Keep 
spray booms as low as possible to reduce wind drift, and maintain 
pressure at 30 to 40 pounds per square inch. 
Following are simple methods to determine the amounts of liquid 
being delivered by sprayers: 
Power sprayers (low-pressure, low-volume field sprayers) 
1. Fill the tank with water and adjust the pressure to 30 to 40 
pounds per square inch. 
2. Spray 40 rods (660 feet) at 4 to 5 miles per hour in the field to 
8  
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b e  s p r a y e d  o r ,  i f  t h a t  i s  n o t  p r a c t i c a b l e ,  i n  a  s i m i l a r  f i e l d .  M a r k  t h e  
t h r o t t l e  ( g o v e r n o r )  s o  t h a t  u n i f o r m  s p e e d s  c a n  b e  m a i n t a i n e d  l a t e r .  
3 .  R e f i l l  t h e  t a n k  a n d  m e a s u r e  t h e  a m o u n t  o f  liqu~d r e q u i r e d  f o r  
r e f i l l i n g .  
4 .  C a l c u l a t e  t h e  a m o u n t  o f  l i q u i d  a p p l i e d  a s  f o l l o w s :  
N u m b e r  o f  g a l l o n s  u s e d  X  6 6  
- - - - - - - - - - - - =  g a l l o n s  a p p l i e d  p e r  a c r e .  
V v i d t h  o f  b o o m  i n  f e e t  
E . x a m p l e :  I f  3  g a l l o n s  a r e  u s e d  i n  4 0  r o d s  a n d  t h e  b o o m  w i d t h  i s  2 0  
.  .  1 0  1  (  3  X  6 6  1 9 8  0
f e e t ,  t h e  s p r a y m g  r a t e  I S  g a l  o n s  p e r  a c r e  2 0  =  W ' o r  1  
g a l l o n s ) .  
5 .  T o  d e t e r m i n e  t h e  a m o u n t  o f  c h e m i c a l  t o  b e  p u t  i n  t h e  t a n k ,  
d i v i d e  t h e  n u m b e r  o f  g a l l o n s  t h e  t a n k  w i l l  h o l d  b y  t h e  n u m b e r  o f  g a l l o n s  
t h e  s p r a y e r  a p p l i e s  p e r  a c r e .  M u l t i p l y  t h i s  f i g u r e ,  o r  t h e  n u m b e r  o f  a c r e s  
1  t a n k f u l  o f  l i q u i d  w i l l  c o v e r ,  b y  t h e  a m o u n t  o f  c h e m i c a l  t o  b e  a p p l i e d  
p e r  a c r e .  
E . x a m p l e :  I f  t h e  t a n k  h o l d s  5 5  g a l l o n s ,  a n d  t h e  s p r a y e r  a p p l i e s  1 0  
g a l l o n s  p e r  a c r e ,  1  t a n k  o f  s p r a y  w i l l  c o v e r  5 . 5  a c r e s  ( 5 5  - ; - 1 0  =  
5 . 5 ) .  I f  2  p i n t s  ( 1  q u a r t )  o f  c h e m i c a l  a r e  r e q u i r e d  p e r  a c r e ,  t h e n  1 1  
p i n t s  a r e  r e q u i r e d  p e r  t a n k f u l  ( 2  X  5 . 5  =  1 1  p i n t s ,  o r  5 Y 2  q u a r t s ) .  
H a n d  ( s i n g l e - n o z z l e )  s p r a y e r s  
1 .  M a r k  o f f  a n  a r e a  1 0  b y  1 0  f e e t  ( 1 0 0  s q u a r e  f e e t ) .  
2 .  F i l l  s p r a y e r  w i t h  w a t e r  t o  t h e  3 - g a l l o n  m a r k  a n d  s p r a y  t h e  a r e a  
u s i n g  t h e  s a m e  p r e s s u r e  a n d  s p e e d  u s e d  f o r  s p r a y i n g  w e e d s .  
3 .  R e f i l l  s p r a y e r ,  m e a s u r i n g  a c c u r a t e l y  t h e  a m o u n t  o f  w a t e r  r e ­
q u i r e d  t o  r e f i l l  t o  t h e  o r i g i n a l  l e v e l .  
4 .  D e t e r m i n e  p e r - a c r e  r a t e  o f  s p r a y  d e l i v e r y  f r o m  t h e  t a b l e  b e l o w  
a n d  a d d  t h e  r e q u i r e d  a m o u n t  o f  c h e m i c a l  t o  t h e  t a n k .  
A m o u n t  o f  c h e m i c a l  
t o  a d d  t o  3  g a l l o n s  o f  l i q u i d  
N o z z l e  d i s c h a r g e  
A  m o u n t  o f  s p r a y  
t o  a p p l y  1  p i n t  p e r  a c r e  
p e r  1 0 0  s q u a r e  f e e t  
d e l i v e r e d  p e r  a c r e  o f  c h e m i c a l  
. Y 2  p i n t  
2 7  g a l l o n s  
2  o u n c e s
8  
1  p i n t  
5 5  g a l l o n s  
1  o u n c e  
1 . Y 2  p i n t  
8 2  g a l l o n s  
~ o u n c e  
1  q u a r t  
1 1 0  g a l l o n s  
. Y 2  o u n c e  
a  1  o u n c e  =  2  t a b l e s p o o n s .  
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Weed Control in Farm CropsCorn 
The chemical weedkiller most commonly used in corn is 2,4-D.Other materials such as Randox, dinitro, and Sesone can also be used(see pre-emergence and post-emergence spraying below). 
Pre-emergence sprays. These sprays are applied before the corn
and weeds emerge to control the broad-leaved weeds and some annual
grasses until the corn has a chance to get started. They are more
effective if the soil is moist enough for the weed and grass seeds to
germinate within 2 weeks after treatment.
Under the right moisture conditions, the ester type of 2,4-D will
effectively control some annual grasses and broad-leaved weeds on
most soils. This treatment should not be used on light or sandy soils.
Use no more than 2 pounds of 2,4-D acid per acre. Application can
be made any time from planting until the corn comes through the
ground, but not after the leaves unfold. Spraying 3 to 5 days after the
corn is planted gives best control. Only the ester type is suggested for
pre-emergence sprays. 
Randox, a grass-selective herbicide, applied at the broadcast rate of
4 pounds of acid (4 quarts) in at least 20 gallons of water per acre will
control most annual grasses such as giant foxtail (wild millet), barn­
yard grass, green and yellow foxtail, and cheat in corn. It should not be
used on sandy soils. You may control both grasses and broad-leaved
weeds with a mixture of 3 pounds (3 quarts) of Randox acid and 1
pound of ester 2,4-D acid in 20 gallons of water per acre. Randox canbe sprayed directly over the planted row in 10- to 12-inch bands, using
only 1 pound of acid (1 quart) and 5 gallons of water per acre. (This
method allows more acres to be sprayed per gallon of material.) Wear
rubber gloves and goggles for protection when handling Randox.
Like other pre-emergence chemicals, Randox is most effective if
there is enough soil moisture to cause germination of the grass seeds.
Early cultivation of corn should be avoided unless absolutely necessary
for maximum effectiveness of the pre-emergence treatment.
Dinitro (DNBP) applied at the rate of 8 to 10 pounds of active
ingredient per acre can be used as a pre-emergence treatment before the
corn comes through the soil. Like 2,4-D, it is effective only if there is
enough soil moisture to cause immediate germination of the weed and
grass seeds. 
Sesone (Crag Herbicide-I), a material similar to 2,4-D, is also
suggested if the soil is not light or sandy. It should be used at the rate
of 4 pounds per acre. 
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P o s t - e m e r g e n c e  s p r a y s ,  w h i c h  a r e  m a d e  a f t e r  t h e  w e e d s  a n d  c o r n  
s t a r t  t o  c o m e  u p ,  a r e  e f f e c t i v e  o n l y  o n  s u s c e p t i b l e  b r o a d - l e a v e d  w e e d s .  
T h e y  d o  n o t  a f f e c t  a n n u a l  g r a s s e s .  T h e s e  s p r a y s  a r e  s u g g e s t e d  o n l y  i f  
t h e  w e e d  p r o b l e m  c a n n o t  b e  c o n t r o l l e d  b y  n o r m a l  c u l t i v a t i o n ,  a s  t h e y  
c a n  i n j u r e  g r o w i n g  c o r n .  I f  y o u  d o  s p r a y  g r o w i n g  c o r n ,  d a n g e r  o f  
i n j u r y  c a n  b e  k e p t  a t  a  m i n i m u m  b y  u s i n g  n o z z l e  e x t e n s i o n s  t o  c o n f i n e  
t h e  s p r a y  t o  t h e  s o i l  a n d  b a s e  o f  t h e  p l a n t ,  a n d  b y  a p p l y i n g  t h e  p r o p e r  
r a t e s .  C o r n  s h o u l d  n o t  b e  s p r a y e d  w i t h  2 , 4 - D  f r o m  t h e  t i m e  i t  s t a r t s  t o  
t a s s e l  u n t i l  a f t e r  t h e  k e r n e l s  a r e  i n  t h e  s o f t  d o u g h  s t a g e .  
S t a l k  b r i t t l e n e s s  c a n  r e s u l t  f r o m  s p r a y i n g  w i t h  2 , 4 - D .  I t  i s  m o s t  
l i k e l y  t o  o c c u r  w h e n  s p r a y i n g  i s  d o n e  a f t e r  p e r i o d s  o f  h i g h  d a y t i m e  
t e m p e r a t u r e s  ( 8 5 °  t o  9 0 °  F .  a n d  o v e r ) ,  a n d  i s  u s u a l l y  m o s t  s e r i o u s  
w h e n  t h e  c o r n  i s  g r o w i n g  r a p i d l y .  I f  a  s t o r m  o r  c u l t i v a t i o n  o c c u r s  b e ­
f o r e  b r i t t l e n e s s  d i s a p p e a r s ,  i t  c a n  c a u s e  s e r i o u s  s t a l k  b r e a k a g e .  U n t i l  
t h e  c o r n  i s  3  o r  4  f e e t  t a l l ,  a p p l y  n o  m o r e  t h a n  Y 4  p o u n d  o f  t h e  e s t e r  
f o r m  o f  2 , 4 - D  o r  Y z  p o u n d  o f  t h e  a m i n e  f o r m  p e r  a c r e .  A f t e r  t h e  c o r n  
h a s  r e a c h e d  t h a t  h e i g h t ,  r a t e s  m a y  b e  i n c r e a s e d  i f  t h e  p r o p e r  n o z z l e  
e x t e n s i o n s  a r e  u s e d ,  a n d  t h e  s p r a y  i s  k e p t  o f f  a s  m u c h  o f  t h e  p l a n t  a s  
p o s s i b l e .  
I f  y o u  e x p e c t  a  d e n s e  g r o w t h  o f  w e e d s  a f t e r  t h e  l a s t  c u l t i v a t i o n ,  y o u  
c a n  f o l l o w  i t  w i t h  a n  a p p l i c a t i o n  o f  1  p o u n d  o f  2 , 4 - D  a c i d  - p r o v i d e d  
y o u  a p p l y  d i r e c t l y  t o  t h e  s o i l  a n d  u s e  a  b o o m  e x t e n s i o n .  
A  l i g h t  a p p l i c a t i o n  o f  d i n i t r o  c a n  b e  u s e d  t o  c o n t r o l  a n n u a l  g r a s s e s  
s u c h  a s  g i a n t  f o x t a i l .  T i m i n g  o f  t h e  a p p l i c a t i o n  i s  q u i t e  i m p o r t a n t ­
t h e  m a t e r i a l  s h o u l d  b e  a p p l i e d  j u s t  a s  t h e  g r a s s e s  a r e  e m e r g i n g  f r o m  t h e  
s o i l .  D i n i t r o  i s  l e a s t  i n j u r i o u s  t o  c o r n  i n  t h e  s p i k e  s t a g e  - a t  t h i s  t i m e  
3  t o  5  p o u n d s  o f  a c t i v e  i n g r e d i e n t  p e r  a c r e  w i l l  c a u s e  n o  i n j u r y .  A f t e r  
t h e  c o r n  l e a v e s  u n f o l d ,  d o  n o t  u s e  m o r e  t h a n  3  p o u n d s  p e r  a c r e ;  e v e n  
t h i s  m a y  r e s u l t  i n  s l i g h t  b u r n i n g  o f  t h e  l e a v e s ,  b u t  t h e  b u r n i n g  w i l l  
d i s a p p e a r  a f t e r  s e v e r a l  d a y s .  
S p e c i a l  w e e d  p r o b l e m s  i n  c o r n .  W i l d  s w e e t  p o t a t o  i n  c o r n f i e l d s  
c a n  b e  k i l l e d  b y  a p p l y i n g  Y 4  p o u n d  o f  e s t e r  o r  Y z  p o u n d  o f  a m i n e  
2 , 4 - D  a c i d  p e r  a c r e  a t  t h e  b u d  s t a g e  - u s u a l l y  i n  l a t e  J u l y  o r  e a r l y  
A u g u s t .  U s e  h i g h - c l e a r a n c e  e q u i p m e n t  o r  a  k n a p s a c k  s p r a y e r .  A p p l i ­
c a t i o n s  m a d e  e i t h e r  b e f o r e  o r  a f t e r  t h e  b u d  s t a g e  w i l l  k i l l  t h e  t o p  
g r o w t h  b u t  w i l l  n o t  u s u a l l y  a f f e c t  t h e  r o o t  s y s t e m .  
W i l d  c u c u m b e r  i s  r e s i s t a n t  t o  2 , 4 - D  b u t  s u s c e p t i b l e  t o  2 , 4 , 5 - T .  T o  
c o n t r o l  t h i s  w e e d ,  a p p l y  Y 4  p o u n d  o f  2 , 4 , 5 - T  a c i d  p e r  a c r e  a n y  t i m e  
b e f o r e  t h e  c u c u m b e r s  s t a r t  t o  b l o o m .  T h i s  m a t e r i a l  h a s  a b o u t  t h e  s a m e  
e f f e c t  o n  c o r n  a s  2 , 4 - D .  
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Sorghums 
Randox broadcast as a pre-emergence spray at the rate of 4 pounds 
of acid (4 quarts) in at least 20 gallons of water per acre, or placed 
in a 10-inch band over the planted row using only 1 pound of acid 
(1 quart ) and 5 gallons of water per acre, will control most annual 
grasses including giant foxtail. The tolerance of sorghums to Randox 
is like that of corn. Apply Randox on sorghum just as it is applied on 
corn or soybeans; do not use it on sandy soils, and wear goggles and 
gloves for protection. 
The use of 2,4-D is suggested only as an emergency measure to 
control weeds in sorghums. It should be applied, post-emergence, at 
the lowest rates practicable, not more than y.4. pound of the ester type 
or Yz pound of the amine type per acre. Sorghums are most tolerant to 
2,4-D in the 4- to l2-inch stage of growth. The same spray precautions 
used for weed control in corn apply to the use of 2,4-D in sorghums. 
Soybeans 
Soybeans are much more susceptible to severe injury from herbi­
cides than are most other crops. Therefore weeds in soybeans should 
be controlled with good cultural practices if at all possible. The most 
effective method is to prepare the seedbed early and destroy one or 
more crops of weeds before the beans are planted. 
If previous experience indicates that cultivation will not control 
weeds and that yields may be severely reduced as a result, then you 
might try the following suggestions for pre-emergence and post­
emergence spraying. It is essential, however, to follow suggested rates, 
methods, and timing exactly. Otherwise, severe injury may result to 
your crop. 
Pre-emergence sprays. Randox, Chloro IPC, dinitro, and Alanap 
are available for pre-emergence treatments of soybeans; they must be 
applied before the beans come up. These materials should not be 
used on sandy soils. For the best results, spray at the same time as 
planting, or within two or three days at the most; otherwise rains may 
prevent effective applications. The material can be applied by mounting 
a sprayer on the planter, allowing the spray to fall behind the planter 
wheels. 
Randox, a grass herbicide, broadcast at the rate of 4 pounds of acid 
(4 quarts) in 20 gallons of water per acre will control most annual 
grasses such as giant foxtail. For band-placing directly over the 
planted row, use 1 pound of acid (1 quart) and 5 gallons of water 
per acre. 
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C h l o r o  I P C ,  A l a n a p ,  a n d  d i n i t r o  a r e  e f f e c t i v e  o n  m o s t  b r o a d - l e a v e d  
w e e d s ;  d i n i t r o  i s  l e s s  e f f e c t i v e  t h a n  t h e  o t h e r s  i n  c o n t r o l l i n g  g r a s s e s .  
A p p l y  6  t o  8  p o u n d s  o f  C h l o r o  I P C  o r  4  t o  6  p o u n d s  o f  A l a n a p  i n  2 0  
g a l l o n s  o f  w a t e r  p e r  a c r e ;  o r  u s e  6  t o  8  p o u n d s  o f  d i n i t r o  i n  2 0  t o  3 0  
g a l l o n s .  ( T h e  l o w  r a t e s  s h o u l d  b e  u s e d  o n  l i g h t  s o i l s ;  t h e  h i g h e r  r a t e s  
a r e  f o r  h e a v y  s o i l s ,  o r  t h o s e  w i t h  h i g h  c l a y  c o n t e n t . )  A t  t h e s e  r a t e s  
s o y b e a n  s t a n d s  m a y  b e  r e d u c e d  s o m e w h a t ,  b u t  u s u a l l y  n o t  e n o u g h  t o  
a f f e c t  y i e l d s .  T h e s e  c h e m i c a l s  m a y  a l s o  b e  b a n d - p l a c e d  u s i n g  m u c h  l e s s  
m a t e r i a l  a n d  w a t e r  p e r  a c r e .  I f  y o u  g e t  g o o d  w e e d  c o n t r o l  w i t h  b a n d  
t r e a t m e n t ,  a v o i d  i n t r o d u c i n g  n e w  w e e d  s e e d s  i n t o  t h e  a r e a  b y  c u l t i v a ­
t i o n .  C h l o r o  I P C ,  A l a n a p ,  a n d  d i n i t r o  a t  t h e  s u g g e s t e d  r a t e s  w i l l  n o t  
c o m p l e t e l y  c o n t r o l  g i a n t  f o x t a i l  o r  s o m e  o f  t h e  o t h e r  a n n u a l  g r a s s e s .  
T e n  p o u n d s  p e r  a c r e  w o u l d  n o r m a l l y  b e  e f f e c t i v e ,  b u t  s o y b e a n s  w i l l  n o t  
t o l e r a t e  s u c h  a  h i g h  r a t e .  
I t  i s  s u g g e s t e d  t h a t  p r e - e m e r g e n c e  s p r a y i n g  b e  t r i e d  o u t  i n  s m a l l  
a r e a s  f o r  a  y e a r  o r  t w o  b e f o r e  i t  i s  a t t e m p t e d  o n  a  l a r g e  s c a l e .  E f f e c t i v e ­
n e s s  o f  t r e a t m e n t  w i t h  R a n d o x ,  C h l o r o  I P C ,  d i n i t r o ,  o r  A l a n a p  d e p e n d s  
l a r g e l y  o n  w e a t h e r  a n d  s o i l  c o n d i t i o n s .  I f  t h e  s o i l  i s  m o i s t  e n o u g h  t o  
i n s u r e  p r o m p t  g e r m i n a t i o n  o f  t h e  w e e d  s e e d s ,  t h e  r e s u l t s  s h o u l d  b e  
g o o d .  B u t  i f  t h e  s o i l  s t a y s  d r y  f o r  2  o r  3  w e e k s  a f t e r  t r e a t m e n t ,  t h e  
c h e m i c a l  m a y  d e c o m p o s e  o r  l o s e  s o m e  o f  i t s  s t r e n g t h  b e f o r e  t h e  w e e d s  
g e r m i n a t e .  T h e s e  m a t e r i a l s  m u s t  c o m e  i n t o  c o n t a c t  w i t h  t h e  w e e d  i n  
o r d e r  t o  d e s t r o y  i t .  I f  t h e  s e e d b e d  i s  r o u g h  o r  c l o d d y ,  t h e  t r e a t m e n t  
w i l l  b e  l e s s  e f f e c t i v e .  Y o u  w i l l  g e t  b e t t e r  r e s u l t s  i f  t h e  s e e d b e d  c a n  b e  
r o l l e d  b e f o r e  t r e a t m e n t .  
P o s t - e m e r g e n c e  s p r a y s .  E x p e r i m e n t s  a n d  e x p e r i e n c e s  o f  f a r m e r s  
i n d i c a t e  t h a t  2 , 4 - D  c a n  b e  u s e d  a t  e x t r e m e l y  l i g h t  r a t e s  t o  c o n t r o l  
c e r t a i n  w e e d s  i n  s o y b e a n s .  T w o  o u n c e s  o f  t h e  a m i n e  t y p e  o f  a c i d ,  
a p p l i e d  w h e n  t h e  s o y b e a n s  a r e  2  t o  6  i n c h e s  t a l l ,  w i l l  c o n t r o l  c o c k l e ­
b u r ,  r a g w e e d ,  p i g w e e d ,  a n d  a n n u a l  m o r n i n g  g l o r i e s  w i t h o u t  d a m a g i n g  
t h e  c r o p .  V e l v e t w e e d ,  J i m s o n  w e e d ,  a n d  s m a r t w e e d  a r e  n o t  a l w a y s  
k i l l e d  a t  t h i s  r a t e ,  b u t  a r e  u s u a l l y  s t u n t e d  s o  t h a t  c u l t i v a t i o n  d e s t r o y s  
m a n y  o f  t h e m .  T h i s  t r e a t m e n t  i s  p r i m a r i l y  d e s i g n e d  f o r  r i v e r - b o t t o m  
a r e a s  o r  o t h e r  a r e a s  w h e r e  b r o a d - l e a v e d  w e e d s  a r e  a  m a j o r  p r o b l e m .  
I f  y o u  u s e  i t ,  t r y  s p r a y i n g  j u s t  a  f e w  a c r e s  f o r  a  y e a r  o r  m o r e  s o  t h a t  
y o u  c a n  o b s e r v e  r e s u l t s  a n d  b e c o m e  m o r e  p r o f i c i e n t  i n  a p p l y i n g  
l i g h t  r a t e s .  
S m a l l  g r a i n s  
T w o  c h e m i c a l s  - 2 , 4 - D  a n d  M C P ,  w h i c h  a r e  c l o s e l y  r e l a t e d  - a r e  
s u g g e s t e d  f o r  c o n t r o l l i n g  b r o a d - l e a v e d  w e e d s  i n  s m a l l  g r a i n s .  T h e y  
s h o u l d  n o t  b e  u s e d  w h e r e  t h e r e  a r e  l e g u m e  u n d e r s e e d i n g s  u n l e s s  t h e  
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weed hazard is serious, because they may damage the legumes. Sweet 
clover is particularly sensitive to these chemicals; it should not be 
sprayed with 2J4-D. MCP is less injurious to legumes, but 2,4-D is 
more effective for the control of certain weeds. 
Spring oats, barley, and wheat. Apply the amine type of 2,4-D 
or MCP. If there is no legume underseeding, as much asY2 pound of 
acid per acre may be applied, although this may reduce grain yields 
somewhat. Where there are legumes such as alfalfa, red clover, ladino 
clover, alsike clover, birds foot trefoil, and lespedeza, no more than 
Y4 pound should be used. Apply after the grain has passed the five-leaf 
stage and before it is in the boot stage. 
If the grain contains only small areas of Canada thistle, field 
bindweed, or other noxious weeds, spot treatments at the rate of Y2 
to 1 pound of acid per acre are suggested. Although this rate will 
destroy the legume underseeding and probably reduce grain yield in 
the treated area, this disadvantage may not be objectionable if the 
area is small. 
Winter wheat. In general, winter wheat tolerates 2,4-D better than 
most spring grains. It should not, however, be sprayed with 2,4-D in 
the fall. 
Where legumes have been seeded with the wheat, Y4 pound of 
amine 2,4-D acid per acre is the maximum amount to use. This rate 
will usually control most troublesome weeds except wild onion and 
garlic. Spray after the wheat has finished stooling in the spring and 
before it is in the boot stage. April is usually the proper time. 
To control wild onion and garlic, use Y2 to ~ pound of ester or 
amine. This amount may slightly reduce the wheat yield, and it will 
probably destroy legume underseedings. Even this heavy rate will kill 
only 30 to 50 percent of the wild garlic, but the remaining plants will 
usually be so distorted that the combine will miss them if the wheat is 
not lodged. 
Control of Specific Weeds 
Canada thistle 
2,4-D has proved a good weapon against some strains of Canada 
thistle; it is cheap, easy to apply, and can be used in some crops, but 
some strains are entirely resistant to 2,4-D and they may occur in the 
same patch or field as susceptible strains. 
Amino triazole, a new chemical, appears to be very effective in 
killing most strains of Canada thistle. Research results indicate that 
it gives a high degree of elimination when 4 to 6 pounds of active 
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m a t e r i a l  i n  3 0  t o  4 0  g a l l o n s  o f  w a t e r  a r e  a p p l i e d  o n  t h i s t l e s  a t  t h e  
p r e - b u d  s t a g e  o f  m a t u r i t y ,  p r e f e r a b l y  a b o u t  8  t o  1 2  i n c h e s  t a l l .  I f  t h e  
t h i s t l e s  a r e  m a t u r e  b e f o r e  t r e a t m e n t ,  c l i p  t h e m  a n d  t r e a t  t h e  r e g r o w t h  
w h e n  i t  i s  6  i n c h e s  t a l l .  H o w e v e r ,  a m i n o  t r i a z o l e  i s  t o x i c  t o  o t h e r  
c r o p s  a n d  s h o u l d  n o t  b e  b r o a d c a s t  o v e r  p a s t u r e s  o r  c u l t i v a t e d  f i e l d s ;  
i t s  u s e  i s  l i m i t e d ,  a t  p r e s e n t ,  t o  s p o t - t r e a t m e n t  f o r  t h i s t l e s  o n  n o n ­
c r o p  l a n d .  
A m i n o  t r i a z o l e  w a s  a l s o  t e s t e d  a s  a  p r e - p l a n t i n g  t r e a t m e n t  f o r  f i e l d s  
p l a n t e d  t o  c o r n  o r  s o y b e a n s  t h a t  w e r e  i n f e s t e d  w i t h  C a n a d a  t h i s t l e .  
F o u r  t o  6  p o u n d s  o f  a c t i v e  m a t e r i a l  w e r e  b r o a d c a s t  i n  2 0  g a l l o n s  o f  
w a t e r  p e r  a c r e  e a r l y  i n  t h e  s p r i n g  w h e n  t h e  t h i s t l e s  w e r e  f r o m  6  t o  1 0  
i n c h e s  t a l l .  T w o  w e e k s  l a t e r  t h e  a r e a s  w e r e  p l o w e d  o r  d i s k e d ,  t h e  
s e e d b e d  p r e p a r e d ,  a n d  t h e  c r o p  p l a n t e d .  T h i s  t r e a t m e n t  s u b s t a n t i a l l y  
r e d u c e d  t h e  t h i s t l e  s t a n d s .  
S p o t  t r e a t m e n t s  w i t h  2 , 4 - D  c a n  b e  u s e d  i n  s o m e  c r o p s  f o r  e f f e c t i v e  
c o n t r o l  o f  s u s c e p t i b l e  s t r a i n s  o f  C a n a d a  t h i s t l e .  T h e  s u g g e s t e d  r a t e  i s  
Y z  t o  1  p o u n d  o f  a c i d  p e r  a c r e .  I t  s h o u l d  b e  a p p l i e d  2  o r  3  t i m e s  a  
s e a s o n  - a t  t h e  p r e - b u d  s t a g e  a n d  a g a i n  w h e n e v e r  r e g r o w t h  o c c u r s .  
M o r e  t h a n  1  p o u n d  p e r  a c r e  i s  u s u a l l y  l e s s  e f f e c t i v e  b e c a u s e  h e a v y  
r a t e s  c a u s e  a  r a p i d  t o p - k i l l  a n d  l e s s  o f  t h e  2 , 4 - D  p e n e t r a t e s  t o  t h e  
r o o t s .  A  s l o w  t o p - k i l l  i s  m o r e  d e s i r a b l e  f o r  e f f e c t i v e  r o o t  d e s t r u c t i o n .  
C o n t i n u e  t h e  p r e - b u d  a n d  l a t e  s u m m e r  t r e a t m e n t s  f o r  t w o  o r  m o r e  
y e a r s .  
I f  t h e  t h i s t l e s  a r e  l o c a t e d  i n  a  g r o w i n g  c r o p  a n d  s p o t  t r e a t m e n t  i s  
n o t  p r a c t i c a b l e ,  u s e  a  l o w e r  r a t e  o f  a p p l i c a t i o n ,  d e p e n d i n g  o n  t h e  c r o p .  
A p p l y  t h e  m a t e r i a l  a t  a  t i m e  w h e n  i t  w i l l  d o  t h e  l e a s t  h a r m  t o  t h e  c r o p ,  
e v e n  t h o u g h  t h i s  m a y  m e a n  p o o r e r  w e e d  c o n t r o l .  A t  p r e s e n t ,  i f  y o u  a r e  
d e a l i n g  w i t h  a  r e s i s t a n t  s t r a i n  i n  a  c r o p ,  y o u  w i l l  n e e d  t o  m a k e  a  s p o t  
t r e a t m e n t  o f  s o d i u m  c h l o r a t e  o r  A t l a c i d e ,  o r  f o l l o w  a  s y s t e m  o f  c l e a n  
c u l t i v a t i o n  i n  o r d e r  t o  c o m p l e t e  t h e  j o b .  
O n e  c u l t u r a l  m e t h o d  t h a t  h a s  p r o v e d  e f f e c t i v e  i n  c o n t r o l l i n g  C a n a d a  
t h i s t l e  i s  t o  p l o w  u n d e r  t h e  w e e d  w h e n  b u d d i n g  s t a r t s  a n d  f o l l o w  w i t h  
a  f i e l d  c u l t i v a t o r  e v e r y  2  o r  3  w e e k s  u n t i l  f a l l  o r  u n t i l  w i n t e r  w h e a t  o r  
r y e  i s  p l a n t e d .  A f t e r  t h e  c r o p  i s  h a r v e s t e d  t h e  f o l l o w i n g  y e a r ,  t h e  
p r o c e s s  s h o u l d  b e  r e p e a t e d .  F o l l o w i n g  t h i s  p r a c t i c e  f o r  2  o r  3  y e a r s  
s h o u l d  e l i m i n a t e  m o s t  o f  t h e  t h i s t l e s .  
W i l d  g a r l i c  
W i l d  g a r l i c  i s  n o t  e a s y  t o  c o n t r o l .  T h e  t w o  b e s t  m e t h o d s  a r e  w i n t e r  
p l o w i n g  a n d  s p r a y i n g  w i t h  2 , 4 - D .  B e c a u s e  t h i s  w e e d  f o r m s  n e w  u n d e r ­
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ground bulbs during March or April, it is important to spray at that 
time or earlier. Best results have been obtained by using 2 to 3 pounds 
of 2,4-D acid of the ester type per acre during October, November, 
February, March, or April. An application this heavy cannot be used 
on crops, but it can be used on soybean stubble, cornstalk land, or 
grass pasture. If you don't spray until February or later, leave the land 
undisturbed as long as possible, and don't plow for corn or soybeans 
until at least 3 or 4 weeks after spraying. For adequate control, this 
procedure should be repeated for 2 or 3 successive years. 
Spraying garlic in growing wheat has been discussed under "Winter 
wheat" (page 13 ) . 
Quackgrass 
Dowpon, a new chemical, is suggested for controlling quackgrass. 
At heavy rates - 20 to 30 pounds per acre - Dowpon will sterilize the 
soil, but the effect lasts less than a year. At light rates - 6 to 8 pounds 
an acre - its effects disappear in 3 or 4 weeks and so it can be used 
on cropland. Sodium chlorate and borax also control quackgrass, but 
they sterilize the soil for two or more years. They are suggested only 
for spot treatment on small patches of quackgrass. 
Dowpon is absorbed through the quackgrass foliage and must be 
applied in sufficient water to thoroughly wet it. It is somewhat caustic 
and eyes and skin should be protected from contact with this chemical. 
Crop areas. In the spring quackgrass can be treated when it is 6 to 
10 inches tall by spraying 6 to 8 pounds of Dowpon in 30 to 40 gallons 
of water per acre on the foliage. Plow down the treated area 6 to 8 
days after treatment. Wait 3 to 4 weeks; then prepare the seedbed for 
planting corn or soybeans. 
In the fall Dowpon can be applied at higher rates, and under most 
conditions can be followed by a crop of corn or beans in the spring. 
Plow or disk quackgrass in late summer, and during September or 
October apply 20 to 30 pounds of Dowpon to the existing foliage in 
40 to 50 gallons of water per acre. 
Fence rows and non-crop areas. Apply 10 pounds of Dowpon 
acid per acre to the quackgrass while it is growing rapidly and before 
heading. Use 30 to 40 gallons of water per acre or enough to com­
pletely cover the foliage. If regrowth appears, apply a second applica­
tion of 6 to 8 pounds of Dowpon acid in 20 to 30 gallons of water per 
acre. 
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J o h n s o n g r a s s  
D o w p o n  a n d  T e A  a r e  s u g g e s t e d  f o r  c o n t r o l l i n g  J  o h n s o n g r a s s  o n  
c r o p l a n d .  W h e n  a p p l i e d  a t  h e a v y  r a t e s  t h e y  s t e r i l i z e  t h e  s o i l ,  b u t  t h e  
e f f e c t s  o f  t h e  c h e m i c a l  u s u a l l y  l a s t  l e s s  t h a n  a  y e a r .  A t l a c i d e  o r  s o d i u m  
c h l o r a t e ,  a n d  b o r a x  w i l l  a l s o  c o n t r o l  t h i s  g r a s s  b u t  t h e y  s t e r i l i z e  t h e  
s o i l  f o r  a  p e r i o d  o f  t w o  y e a r s  o r  m o r e  a n d  a r e  n o t  r e c o m m e n d e d  f o r  
c r o p l a n d  e x c e p t  f o r  s p o t  t r e a t m e n t s .  
D o w p o n  a n d  T e A  a r e  f a i r l y  e x p e n s i v e  f o r  l a r g e - s c a l e  o p e r a t i o n s .  
T h e y  a r e ,  h o w e v e r ,  p r a c t i c a l  a n d  e f f i c i e n t  o n  a  s m a l l  s c a l e  e x c e p t  
d u r i n g  l o n g  p e r i o d s  o f  d r y  w e a t h e r .  T h e r e  m u s t  b e  e n o u g h  r a i n f a l l  t o  
w a s h  t h e  c h e m i c a l s  i n t o  t h e  s o i l  a r o u n d  t h e  r o o t s  o f  t h e  g r a s s .  D o w p o n  
s e e m s  t o  b e  a b s o r b e d  t h r o u g h  t h e  f o l i a g e  m o r e  r e a d i l y  t h a n  T e A .  B o t h  
c h e m i c a l s  a r e  s o m e w h a t  c a u s t i c  a n d  s h o u l d  n o t  c o m e  i n t o  c o n t a c t  w i t h  
t h e  s k i n  o r  e y e s .  
I n  c r o p l a n d  w h e r e  d e n s e  s t a n d s  o f  J  o h n s o n g r a s s  a p p e a r  a f t e r  
h a r v e s t ,  s p r a y  d u r i n g  A u g u s t  o r  S e p t e m b e r .  A p p l y  2 0  t o  3 0  p o u n d s  o f  
D o w p o n  o r  6 0  t o  8 0  p o u n d s  o f  T e A  a c i d  p e r  a c r e  i n  s u f f i c i e n t  w a t e r  
t o  t h o r o u g h l y  c o v e r  t h e  f o l i a g e .  F a l l  p l o w  i f  p o s s i b l e .  T h i s  a p p l i c a t i o n  
c a n  b e  f o l l o w e d  b y  a  c r o p  o f  c o r n  t h e  f o l l o w i n g  s p r i n g .  D o w p o n  s p r a y s  
f o r  s m a l l  a r e a s  c a n  b e  m i x e d  a t  t h e  r a t e  o f  } - 4  p o u n d  o f  D o w p o n  p e r  
g a l l o n  o f  w a t e r  a n d  a p p l i e d  a t  t h e  r a t e  o f  Y 2  g a l l o n  o f  s o l u t i o n  p e r  
s q u a r e  r o d .  A p p l y  T e A  t o  s m a l l  a r e a s  a t  t h e  r a t e  o f  Y 3  t o  Y 2  p o u n d  
p e r  s q u a r e  r o d .  A  s p r a y  s o l u t i o n  s h o u l d  b e  m a d e  o f  Y 3  t o  Y 2  p o u n d  o f  
T e A  p e r  g a l l o n  o f  w a t e r  a n d  a p p l i e d  a t  t h e  r a t e  o f  1  g a l l o n  o f  t h e  
p r e p a r e d  s o l u t i o n  p e r  s q u a r e  r o d .  
F o l i a g e  a p p l i c a t i o n s  o f  D o w p o n  m a d e  i n  t h e  s u m m e r  w h i l e  J  o h n ­
s o n g r a s s  i s  i n  i t s  m o s t  a c t i v e  g r o w i n g  s t a t e  w i l l  i n  m o s t  c a s e s  r e d u c e  
s t a n d s  a n d  p r e v e n t  s e e d  f o r m a t i o n .  A p p l y  2 0  t o  3 0  p o u n d s  o f  a c i d  p e r  
a c r e  i n  s u f f i c i e n t  w a t e r  f o r  c o m p l e t e  c o v e r a g e  b e f o r e  t h e  J  o h n s o n g r a s s  
h e a d s .  S t a n d s  o f  n e w  s e e d l i n g s  m a y  b e  r e d u c e d  i n  m a n y  a r e a s  b y  
a p p l i c a t i o n s  o f  4  t o  5  p o u n d s  o f  D o w p o n  i n  a t  l e a s t  3 0  t o  4 0  g a l l o n s  o f  
w a t e r  p e r  a c r e .  
A t l a c i d e ,  a  s o i l  s t e r i l a n t ,  s h o u l d  b e  a p p l i e d  t o  c l u m p s  o f  J  o h n s o n ­
g r a s s  a s  s o o n  a s  t h e y  a r e  f o u n d  a t  t h e  r a t e  o f  6  t o  7  p o u n d s  p e r  s q u a r e  
r o d .  N l a n y  t i m e s  1  o r  2  h a n d f u l s  o f  t h e  d r y  m a t e r i a l  p l a c e d  a r o u n d  t h e  
c l u m p  w i l l  p r e v e n t  t h e  g r a s s  f r o m  s p r e a d i n g .  
I n  a r e a s  t h a t  a r e  n o t  s u b j e c t  t o  f l o o d s  i n  w i n t e r  o r  e a r l y  s p r i n g ,  
J  o h n s o n g r a s s  c a n  b e  k e p t  u n d e r  p r a c t i c a l  c o n t r o l  b y  s t a r t i n g  c l e a n  
c u l t i v a t i o n  i n  J u n e  o r  J u l y  a f t e r  w i n t e r  w h e a t  o r  b a r l e y  h a s  b e e n  
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harvested. The area should be kept free of the weed until September 
or October, when winter wheat or barley is planted again. Heavy 
pasturing or frequent clipping, or a combination of the two, will also 
reduce stands of Johnsongrass . 
Forage Crops 
Herbicides should be applied to forage crop mixtures only if the 
crop is , seriously infested with weeds that threaten its loss. 
Seedling grass-legume mixtures 
To control seedling broad-leaved weeds, apply }4 to 10 pounds 
of the amine salt of dinitro in 20 to 40 gallons of water per acre. This 
treatment may be applied without seriously injuring grasses or legumes 
except birdsfoot trefoil. Apply during periods of low temperature and 
humidity. 
Research results have indicated that Dowpon may aid the establish­
ment of birds foot trefoil seedlings when applied either pre- or post­
emergence at the rate of 2 to 4 pounds of acid in 20 to 30 gallons of 
water per acre. It has usually eliminated most grass competition while 
the trefoil seedlings are small, and has encouraged a faster and more 
uniform establishment of the pure seedings. Dowpon should not be 
used for establishing seedlings of other legumes, such as alfalfa and 
the clovers; these legumes apparently do not have sufficient tolerance 
to Dowpon. 
Established grass-legume mixtures 
MCP or the amine form of 2,4-D may be used at light rates in 
legumes such as alfalfa, red clover, ladino clover, alsike clover, birds­
foot trefoil, and lespedeza. Legumes are very sensitive to 2,4-D, so 
only the amine form should be used. To avoid serious damage apply 
VB to ;4 pound in 5 to 20 gallons of water per acre in the spring while 
the legumes are in the early dormant state, or immediately after hay 
harvest. Do not spray sweet clover with 2,4-D. This treatment will 
control sensitive broad-leaved weeds but it will not affect grasses. 
Dinitro can also be used to control henbit and yellow rocket. Apply 
1 to 2 pounds of the amine salt of dinitro in 20 to 40 gallons of water 
per acre in the fall when the legumes are dormant and the weeds are 
small. A second application may be necessary in the late winter or 
early spring if the infestation is very heavy. 
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F e n c e  R o w  S p r a y i n g  
I f  t h e  v e g e t a t i o n  i n  f e n c e  r o w s  c o n s i s t s  p r i m a r i l y  o f  w e e d s ,  u s e  
2 , 4 - D  a t  t h e  r a t e  o f Y z  t o  1  p o u n d  o f  a c i d  p e r  a c r e .  T h e  f i r s t  a p p l i c a ­
t i o n  s h o u l d  b e  m a d e  e a r l y ,  p r o b a b l y  i n  M a y ,  t o  c o n t r o l  e a r l y  w e e d s ,  
a n d  a n o t h e r  a p p l i c a t i o n  s h o u l d  b e  m a d e  i n  J u l y  o r  e a r l y  A u g u s t  t o  
c o n t r o l  l a t e  w e e d s .  
I f  t h e  f e n c e  r o w  v e g e t a t i o n  c o n s i s t s  c h i e f l y  o f  w o o d y  p l a n t s ,  u s e  
a  m i x t u r e  o f  2 , 4 - D  a n d  2 , 4 , 5 - T  a s  d e s c r i b e d  b e l o w .  
C o n t r o l  o f  W o o d y  P l a n t s  
B o t h  2 , 4 - D  a n d  2 , 4 , 5 - T  a r e  u s e f u l  f o r  t h e  c o n t r o l  o f  w o o d y  p l a n t s .  
F o l i a g e  s p r a y s  o f  2 , 4 - D  w i l l  k i l l  s o m e  p l a n t s  t h a t  2 , 4 , 5 - T  w o n ' t  k i l l ,  
a n d  v i c e  v e r s a .  T h e r e f o r e  m i x t u r e s  o f  2 , 4 - D  a n d  2 , 4 , 5 - T  a r e  r e c o m ­
m e n d e d  f o r  g e n e r a l  f o l i a g e  s p r a y i n g  o f  m i x e d  b r u s h .  F o r  b a s a l  b a r k  
a p p l i c a t i o n s ,  2 , 4 , 5 - T  i n  o i l  i s  p r e f e r a b l e .  
F o l i a g e  s p r a y s  o f  2 , 4 - D  a n d  2 , 4 , 5 - T  a r e  m o s t  e f f e c t i v e  o n  w o o d y  
p l a n t s  l e s s  t h a n  1 5  f e e t  t a l l .  F o r  l a r g e r  p l a n t s ,  i t  i s  b e t t e r  t o  u s e  t h e  
b a s a l  o r  s t u m p  t r e a t m e n t  d e s c r i b e d  b e l o w .  
I f  w o o d y  p l a n t s  a r e  s e n s i t i v e  t o  e i t h e r  2 , 4 - D  o r  2 , 4 , 5 - T ,  s p r a y  
t h e  f o l i a g e  w i t h  3  t o  4  p o u n d s  o f  a c i d  p e r  1 0 0  g a l l o n s  o f  w a t e r  d u r i n g  
t h e  p e r i o d  f r o m  f u l l  l e a f  i n  t h e  s p r i n g  u n t i l  a b o u t  t h e  l a s t  o f  A u g u s t .  
E x c e p t  f o r  b u c k b r u s h ,  u s e  a  m i x t u r e  o f  2 , 4 - D  a n d  2 , 4 , 5 - T ;  t o  k i l l  
b u c k b r u s h ,  2 , 4 - D  a l o n e  w i l l  b e  m o r e  e f f e c t i v e .  E s t e r  f o r m u l a t i o n s  w i l l  
u s u a l l y  b e  m o s t  s a t i s f a c t o r y ;  w a t e r  i s  u s u a l l y  p r e f e r a b l e  t o  o i l  a s  t h e  
c a r n e r .  
D r i f t  i s  a l w a y s  a  h a z a r d  t o  a d j a c e n t  s u s c e p t i b l e  c r o p s .  I f  s o y b e a n s ,  
l e g u m e s ,  o r  o t h e r  s e n s i t i v e  c r o p s  a r e  l o c a t e d  n e a r b y ,  a  l o w - v o l a t i l e  
e s t e r  s h o u l d  b e  u s e d  a n d  s p r a y i n g  s h o u l d  b e  d o n e  o n  d a y s  w h e n  t h e r e  
i s  n o  w i n d .  U s e  t h e  a m i n e  s p r a y s  w h e r e  t h e r e  i s  a n  e x t r e m e  d a n g e r  o f  
d a m a g i n g  c r o p s  o r  o t h e r  p r o p e r t y .  
B a s a l  b a r k  s p r a y s  w i l l  c o n t r o l  l a r g e r  w o o d y  p l a n t s  a n d  a l s o  s e v ­
e r a l  s p e c i e s ,  i n c l u d i n g  s o m e  o a k s  a n d  m a p l e s ,  t h a t  a r e  t o l e r a n t  t o  
f o l i a g e  s p r a y s .  A  2 - p e r c e n t  s o l u t i o n  o f  2 , 4 , 5 - T  i n  o i l ,  s u c h  a s  k e r o s e n e ,  
i s  r e c o m m e n d e d .  T h i s  w i l l  b e  Y z  p o u n d  o f  a c i d  i n  3  g a l l o n s  o f  o i l  o r  
1 6  p o u n d s  i n  1 0 0  g a l l o n s .  
S p r a y  t h e  b a s e  o f  t h e  t r u n k  f r o m  t h e  g r o u n d  t o  a  h e i g h t  o f  1 5  
i n c h e s .  C i r c l e  t h e  t r u n k  c o m p l e t e l y ,  a n d  s p r a y  u n t i l  t h e  s o i l  i m m e d i ­
a t e l y  a t  t h e  b a s e  o f  t h e  t r e e  i s  w e t  f r o m  t h e  r u n o f f .  T h e  s p r a y  c a n  b e  
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applied at any time of year, but best results are obtained from spray­
ing between December 15 and1Vlarch 15. 
Trees larger than 8 inches in diameter may be killed more effectively 
by cutting frills in the bark at a height of 2 to 3 feet and applying the 
material in the frills. The mixture can be applied in the frills with an 
ordinary oil can. 
Stump treatments . If woody plants are removeu by cutting, 2,4-D, 
2,4,5-T, or Ammate applied to the freshly cut stump will keep most 
species from sprouting. The preferred treatment is Yz pound of 2,4,S-T 
acid, ester type, in 3 gallons of oil, such as kerosene or fuel oil. Circle 
the stump with the spray, and apply until there is runoff. A mixture 
of 2,4-D and 2,4,5-T can also be used, but at a heavier concentration. 
Stump treatments can be made at any time of year. Some shrubs and 
trees that tolerate foilage sprays can be killed by this method. 
Ammate applied as a dry salt (1 tablespoon per 2 inches of 
diameter) or a concentrated water solution (6 to 9 pounds per gallon 
of water) also prevents woody plants of most species from sprouting. 
H e r b i c i d e s  D i s c u s s e d  i n  T h i s  P u b l i c a t i o n  
C o m m o n  o r  R a t e s  p e r  a c r e  
b r a n d  n a m e  
C h e m i c a l  n a m e  
e x p r e s s e d  a s  
A l a n a p  s o d i u m  N - 1  n a p h t h y l  
a c i d  e q u i v a l e n t  
p h t h a l a m a t e  
A m i n o  t r i a z o l e  
3 - a m i n o - 1 , 2 , 4 - t r i a z o l e  
a c t i v e  A T A  
( A T A )  
A m m a t e  a m m o n i u m  s u l f a t e  a c t i v e  A m m a t e  
A t l a c i d e  
( p r e p a r a t i o n  o f  s o d i u m  
1 0 0 %  A t l a c i d e  
c h l o r a t e )  
"  
. .  B o r a x  
b o r a x  
1 0 0 %  b o r a x  
" c  ,  .  - B o r o n - c h l o r a t e  
b o r o n - c h l o r a t e  
1 0 0 %  b o r o n ­
c h l o r a t e  
C h l o r o  I P C  
i s o p r o p y l  N  - ( 3 - c h l o r o -
1 0 0 %  C I P C  
p h e n y l )  c a r b a m a t e  
] ) i n i t r o  ( D N B P )  
4 , 6 - d i n i t r o  o r t h o  
D N B P  
s e c o n d a r y  b u t y l p h e n o l  e q u i v a l e n t  
D i u r o n  ( D C M U )  3 - ( 3 , 4 - d i c h l o r o p h e n y l ) - 1 ,  
1 0 0 %  D i u r o n  
1 - d i m e t h y l u r e a  
] ) o w p o n  
2 , 2 - d i c h l o r o p r o p r i o n i c  a c i d  e q u i v a l e n t  
a c i d  
F c n u r o n  ( P D U )  
3 - ( p h e n y l ) - 1 , 1 -
1 0 0 %  F e n u r o n  
d i m e t h y l u r e a  
l \ 1 C P  
2 - m e t h y l - 4 - c h l o r o -
a c i d  e q u i v a l e n t  
p h e n o x y a c e t i c  a c i d  
: \ l o n U r O l ' l  ( C M U )  
3 - ( p - c h l o r o p h e n y l ) - l ,  
1 0 0 %  M o n u r o n  
1 - d i m e t h y l u r e a  
R a n d o x  ( C D A A )  
a l p h a - c h l o r o - N , N - a c i d  e q u i v a l e n t  
d i a l l y l a c e t a m i d e  
S c s o n e  ( C R A G  I )  
s o d i u m , 2 , 4 - d i c h l o r o -
a c t i v e  S e s o n e  
p h e n o x y e t h y l  s u l f a t e  
S o d i u m  c h l o r a t e  s o d i u m  c h l o r a t e  
1 0 0 %  s o d i u m  
c h l o r a t e  
T C A  
t r i c h l o r o a c e t i c  a c i d  
a c i d  e q u i v a l e n t  
2 , 4 - D  
2 , 4 - d i c h l o r o p h e n o x y a c e t i c  a c i d  e q u i v a l e n t  
a c i d  
2 , 4 . 5 - T  
2 , 4 , 5 - t r i c h l o r o p h e n o x y -
a c i d  e q u i v a l e n t  
a c e t i c  a c i d  
2 0 M - 4 - 5 7 - 6 2 1 5 7  
